Voice technologies can enrich the ways in which people communicate and enable novel modes of collaboration, such as integrated voice-and text-based communication services, social and business networking facilities, and the evolving Internet technologies (collectively known as the Web 2.0 technologies). These new technologies can alleviate many problems in interpersonal communications, including those affecting person-to-person, online meeting, contact center, and businessprocess scenarios. In this paper, we identify some of the new challenges enterprise employees face and discuss the potential of voice technologies to help with these challenges. We also examine the new business environment, the communication services it demands, and the challenges enterprises face in delivering these services.
INTRODUCTION
Voice-based communication and the way it is used are changing. While new voice technologies are gaining acceptance and are being implemented aggressively, users' experience of voice communication technologies has not yet changed in any significant way, nor have the technologies been exploited to provide users with a more productive communication experience. This paper examines the relationship of the new voice technologies with the changes under way in global enterprises, with the people who work in those enterprises, and with the information technology (IT) organizations in those enterprises. It is our goal to demonstrate that the new voice technologies can be of significant assistance to global enterprises and their employees in meeting some of the challenges of the twenty-first century workplace.
The voice communication infrastructure is going through a fundamental change that will have a profound effect on the communications industry and ultimately on how people communicate. Traditionally, the voice network and supporting enterprise voice systems have been highly proprietary systems, unique to each supplier and providing only minimal, rudimentary interoperability. For example, the traditional private branch exchange (PBX) solution involved vendor-proprietary processors, operating systems, application code, station and trunk cards, and end-user station equipment. From the enterprise Ó Copyright 2007 by International Business Machines Corporation. Copying in printed form for private use is permitted without payment of royalty provided that (1) each reproduction is done without alteration and (2) the Journal reference and IBM copyright notice are included on the first page. The title and abstract, but no other portions, of this paper may be copied or distributed royalty free without further permission by computer-based and other information-service systems. Permission to republish any other portion of the paper must be obtained from the Editor. 0018-8670/07/$5.00 Ó 2007 IBM perspective, data networking services were managed on a completely separate basis, with various carrier services and classes of termination equipment. Any interoperability between the voice and data networks at the user level was the result of computer-telephony integration (CTI) capabilities, which also had a strong dependency on the equipment's vendor. CTI systems were expensive to build, and therefore mostly limited to contact center environments in application.
Whereas legacy voice networks were separate, dedicated networks used solely for voice signals, today's networks carry voice, images, video, and data. The convergence of data types started at the network layer 1 and was mostly transparent to end users and to voice applications and services. A significant turning point resulted when the Internet Engineering Task Force (IETF) introduced its Session Initiation Protocol (SIP), as defined in RFC3261 and subsequent RFCs (Requests for Comment). 2 SIP is a protocol that establishes session control (i.e., setup, change, and teardown) of any real-time communication (including voice, video, and instant messaging). Because SIP was established by the IETF, it has strong parallels to the Hypertext Transfer Protocol (HTTP). Hence, over time, the voice capabilities of converged networks have become usable by end-user applications and services using industry-standard platforms and techniques (for example, IBM WebSphere* and J2EE**). As a result, low-cost applications can offer users new communication options that include data and voice communication.
At the network level, separate and multiple wireless networks created for voice and low-speed data traffic are evolving, gaining bandwidth, and starting to interoperate with wired networks. At the user endpoints (the communication devices), handheld devices once used solely for voice (such as cell phones) or data applications (such as personal digital assistants, or PDAs) are becoming multipurpose devices, supporting voice, data, and even image and video services. Voice over Internet Protocol (VoIP) regulations are still evolving and will affect the adoption of new voice technologies. For a survey of topics related to VoIP, refer to Reference 3.
Convergence, or at least confluence, of datatypes is also appearing among the applications and services that use the converged networks. The same networks that support voice communication now also carry entertainment channels and disseminate news, online publications, advertisements, and the distributed network-based data applications that have become the fabric of online enterprises and society at large.
For people involved in the communications sector, it is an extremely exciting time. The pace of change is as great as it has ever been. We hope to be able to give the reader a sense of the scope and depth of the changes that are already under way, and to describe the developments that may well fundamentally change the ways that people communicate.
In this paper, we explore these changes and describe how new voice opportunities support business transformation. We discuss some of the major business transformations taking place and the ways they affect people, their work, and their lives. We evaluate how well legacy voice systems measure up to these challenges. We examine the technology changes occurring in voice systems, including voice and application integration architectures, and how these transformations will alter the way people use voice in the business environment. Because the opportunities are extensive and an all-inclusive treatment would be quite lengthy, we have selected some representative areas to discuss.
We begin by placing the new voice technologies into context within the field of communications and collaboration and describe how they relate to other evolving technologies in that field. Next, we discuss how and why the new voice technologies impact global enterprises and their employees. We conclude with a brief look at the challenges that the IT organizations of these companies face as the new voice infrastructure expands. We now work in a global environment with people of many cultures speaking many languages, and this can greatly enrich our lives. When we work in global teams, the project workday is no longer nine to five, and work on our projects often extends to the full 24 hours. These factors make life more challenging, rather than simpler. Business is more complex and can often appear to be disorganized. People are separated by distance and time and multiple markets, and regulatory environments play a role in business decisions. These factors make up the business transformation challenge.
TECHNOLOGY CHANGES AND THEIR IMPACT
The forces described previously are causing significant changes to corporate thinking, principally in the area of business models. According to one commentator, ''What was once central to corporations-price, quality, and much of the left-brain, digitized analytical work associated with knowledge-is fast being shipped off . . . Increasingly, the new core competence is creativity . . . imagination, and, above all, innovation.'' 7 Thus, the environment calls for new and innovative business models. There are many examples of this theme appearing in practice today, as illustrated in Table 1 .
There are two important characteristics of these new models. First, each of them requires a new ecosystem in order to work. For example, Netflix cannot function without the reliability of the postal service. Amazon.com acts as a channel between a huge customer base and a multitude of suppliers (including very small family businesses) to make a wide variety of items easily available. Travel is now easier through the use of Global Positioning System (GPS) devices that not only plot a route but also describe the restaurants, hotels, and interesting sites at each intersection (and will certainly, in the future, establish a communication channel with them to make reservations). Second, all of these business model innovations result in totally new user experiences, not just a faster or cheaper version of the old experience. Not only are services and products offered in a different way, but the experience of other buyers is collected for all customers to use in making their buying decisions.
From these business model changes, several key challenges are emerging for the enterprise and for the user. An increasingly diverse set of enterprise data must be stored in a coherent way so that consumers can understand the semantics of the stored entities and the relationships among them. Enterprises place a high value on their very structured, application-focused data. But unstructured data, which includes voice, is growing in importance as well. As we have noted, voice can become data files that can be edited, stored, searched, copied, and manipulated. The emergence of voice analytics, language translation, and other technologies will enable new opportunities for leveraging podcasts, MP3 files, voice mail, and a variety of audio or video data files.
The boundaries between the enterprise and its customers and partners will become more important as more and more collaboration occurs outside the enterprise. This can be observed in production systems, but boundaries must be crossed even earlier in the product life cycle. The IBM CEO study found that most CEOs feel that the best ideas come from customers and partners. Thus, collaboration tools that restrict nonemployees from fully participating or require them to load special software will not succeed.
Speed of execution is critical for enterprises to succeed. The United Parcel Service (UPS) model (with, for example, service and inventory facilities at shipping hubs) shortens the transit time and cost needed for a repair cycle. The Amazon.com model allows resellers to start business transactions almost overnight.
Employees' increasing mobility makes the provisioning of appropriate devices and software more challenging. With mobility and globalization, the number of face-to-face conversations has been reduced, and the development of close working relationships has been greatly limited. Additionally, the business day can become longer for people involved with global teams. Given these changes, the pressure on enterprises and their employees increases dramatically. People must adapt to rapid change, increased partnership with others inside and outside the enterprise, and work efforts that span time zones. In the next section we examine the challenges people face, with an emphasis on the challenges prompted by the new voice technologies.
Challenges for employees
As companies adapt to the demands of the global economy, employees find themselves with new challenges. While the new voice technologies cannot begin to solve all of the challenges that enterprise employees face, they can help with the interpersonal communication aspects of these problems. Five interrelated challenges are described in the following. In subsequent sections, we examine how people deal with these problems using legacy and new voice communication technologies.
Among the challenges faced by enterprise employees are: (1) The need to complete more work objectives each day; (2) The need to make good use of their time by prioritizing tasks and selectively communicating with others to complete the most important tasks first; (3) The need to keep track of communications in progress with others; (4) The need to communicate with people without knowing the best way to do this effectively for each person (for example, when to interrupt, what medium or device to use, the relative importance of the communication, and how to best respect personal preferences, privacy, and cultural protocols); and (5) Finding ways to build trust, achieve consensus, hold effective discussions, learn, and achieve goals that were traditionally best met with face-to-face meetings, even while the new communication technologies allow more business dealings to be done without face-to-face interaction.
These challenges not only change the way that enterprise employees do their jobs, but also the way they conduct their personal lives and coordinate personal and professional tasks each day. The increased pace and scope of business forces employees to multitask; as a result, active tasks must be prioritized and tracked. This leads to the shifting of work and communication with business colleagues during and outside of the normal workday. Thus, employees find they need to fit work and personal tasks together in new ways. Often, personto-person communication (including voice communication) is needed to accomplish these tasks.
These employees face similar challenges in their personal lives. As family members are multitasking and becoming more mobile, opportunities for regularly scheduled face-to-face communication become less common. For example, families in which both parents are enterprise employees have to integrate the demands of two jobs into their family life. The care and supervision of children and elderly dependents also becomes more difficult, as more demands are placed on parents' time. These challenges call for new interpersonal communication strategies, and they motivate the adoption and accommodation of the new communication technologies.
Legacy voice technology
The voice user experience has been well established as a key business capability for decades. Unfortunately, typical voice services are limited in functionality and have not grown with business needs. The legacy voice environment can be characterized by a high degree of supplier control, stability and inflexibility of technology, limited interoperability, and government regulation. While stability has often been viewed as an advantage with respect to voice, because it implies a level of reliability, stability can characterize a system that is slow to change and difficult to adapt to new business demands.
This inflexibility has a significant impact on employees. In enterprises with a high degree of employee mobility, people may confront multiple phone devices, multiple phone numbers, multiple voice mailboxes, and multiple voice pass codes. Furthermore, it is unreasonable to expect the end user to determine the best way to place outbound calls (e.g., by using a cell phone, a PC-based software client, a desk phone, a hotel phone, or by charging the call to a credit card).
In light of these conditions, levels of complexity, and the challenges identified herein, how well can the legacy environment meet the new challenges? Table 2 summarizes some key points. In this table, it is clear that the legacy environment has difficulty keeping up with the requirements of businesses in transition. Enterprises today need to be able to add, delete, and change capabilities very quickly-they need an environment in which they can control features and functionality. Individuals need richer functionality presented in simpler user interfaces. For example, a user attempting to communicate with another user should be able to use a simple interface and rely on the system (behind the scenes) to find that user's phone number, availability, and other parameters, and even make conversions between spoken voice and text as specified in each user's preferences.
From the enterprise perspective, the picture is also complex. Traditionally, the enterprise must subscribe to a variety of services from multiple providers. From the network transport perspective, public service telephone network (PSTN) carrier networks provide transport and interconnectivity using traditional technologies, while cellular carrier networks provide similar services for mobile voice users using a variety of incompatible technology standards. Interconnectivity among these users is achieved by routing traffic through the PSTN. Enterprises also subscribe to data networks using a multitude of technologies. For each of these types of networks, the enterprise engages with multiple carriers within multiple geographic areas, each with differing offerings, rate structures, and regulatory environments.
Similar situations exist in the equipment market. Proprietary voice PBXs are available from multiple vendors with little interoperability (except through the PSTN) and often with associated voice mail systems that increase the linkage to specific vendors even more. Enterprises often focus on PBX systems with a small number of vendors to minimize the number of proprietary system types in their environment, but at the cost of restricting their ability to negotiate pricing and upgrade to better products as they become available.
Some specialized areas, such as contact centers, have specific services and equipment. In the contact center, the enterprise typically uses automatic call distributors (ACDs) with restrictive characteristics similar to the PBX industry. Larger ACD vendors also offer interfaces with computer systems as well, but again, often in a proprietary manner.
Thus, the legacy environment lacks the capability to meet many requirements for adjusting to new ways of doing business. 
NEW VOICE TECHNOLOGIES
In this section, we examine each of the five challenges cited earlier in this paper and discuss ways in which new voice technologies can address them.
Challenge 1: Enterprise employees need to get more work done each day It is already common practice in IBM to replace faceto-face meetings with teleconferences, saving considerable travel time and expense. The new voice technologies can make teleconferences more effective by enabling the integration of multiple communication channels (e.g., voice, video, file and screen sharing, or instant messaging), and by providing some of the communication cues typical of face-to-face meetings that have been lacking in teleconferences. For example, these cues may indicate if a participant wants to ask a question or interject a comment or if a participant has just joined or left the meeting. In addition, the system can provide a side channel (in text or voice) to a few close colleagues during a meeting.
For many employees, the best way to get more work done each day is to accomplish more during regular business hours. Increasingly in IBM, this means doing more multitasking. The following are examples of voice communication in parallel with other tasks: reading or writing e-mail during teleconferences; taking teleconferences on a mobile phone while in transit; or having one or more instant message sessions active during phone calls.
The new voice technology can help time-shift voice communication as well. Advanced recording systems for a meeting could allow a user to pause and quickly catch up, replay a question that was missed while multitasking, join a meeting late and catch up, or review a meeting the user missed entirely, but in a fraction of the time it took to hold the original meeting.
When fully synchronous voice communication is not needed, the new VoIP technology can help timeshift communication over longer intervals. Simple one-way communication can be recorded, compressed, indexed, and then consumed when convenient. While time-shifting is commonly done today with broadcast streams (e.g., through podcasting), VoIP technology can provide time-shifting for every teleconference and online meeting in the enterprise.
Another common practice is to combine instant messaging and voice communication. For example, one of the most common uses of instant messages in IBM is to set up a voice conversation (for example, a phone call or a ''voice chat''). With better integration between voice conversations and instant messaging, one could imagine shifting between fully synchronous voice conversation and semi-synchronous voice messages as needed.
A more advanced form of time-shifting could be applied to the voice communications between two people who would have had difficulty connecting using legacy voice solutions. One might have a timeshifted voice conversation with someone using the same style of interaction in use today with instant messaging, but using voice instead of text. Extensions of this paradigm include real-time transcription between voice and text, a persistent transcript of the voice conversation that could be reviewed and reused, and extensions to multi-person conversations. This last example is effectively a time-shifted, online meeting among a group of people who are not only physically dispersed, but also not all available at the same time. This may be the future of online meetings in a global company like IBM.
Challenge 2: Enterprise employees need to prioritize tasks and selectively communicate with others This challenge exposes a few general and important communication problems-namely, bidding for someone's time and selecting a time and mode for a communication. By ''bidding for someone's time,'' we refer to the problem we all face when we need to talk with someone about something. We intend to differentiate this task from simply ''informing someone of something,'' which only requires oneway communication. We examine how the bidding process presents the initiator and the recipient of the bid with different challenges.
When people bid for our time using a voice channel, it is difficult to prioritize and schedule that bid. For example, an employee may walk over to a colleague's office to talk, only to have that conversation interrupted by a phone call from a third party. In the same way that e-mail and instant messaging allow one to prioritize an inbound text message, the new voice technologies provide opportunities to manage inbound voice communications.
An inbound voice communication may not need a response in real time. While the new voice technologies enable voice communication that is not in real time, the person initiating the communication needs enough feedback to know how and when to expect a response. While some scenarios such as this were discussed earlier in this section, socially acceptable protocols have not yet emerged for this style of voice interaction. The person initiating the bid need not choose the recipient's device (for example, the recipient's office phone, cell phone, or home phone). The new technologies would allow the initiator simply to select the target person and allow that person to map the bid to the device of his or her choice, or alternatively to queue the bid until it can be handled.
While the new voice technology can simplify the selection of the recipient's voice end device (for example, a cell phone), it can also provide more alternatives for voice communication and hence complicate the initiator's decision process. For example, a business traveler wishing to start a voice communication from a hotel room might use a PCbased VoIP service, a cell phone, or the hotel phone, and choose among various ways to pay for the call. In addition, as technology develops, telephony service providers add features to try to win market share. While this accelerates the pace at which new technology is adopted, it also keeps users guessing with respect to how to use, configure, and troubleshoot successive releases of their business and personal voice devices and services.
Opportunities to help with the bid for someone's time as the initiator of the communication will be discussed in challenge 4. The emergence of so-called ''presence and awareness'' technology provides another way to inform the bidding process. When someone (the bidder) wants to communicate with another person, this technology makes the bidder aware of information about the other person's ability and willingness to communicate. While the technology promises to help both parties in the communication process, the technology is immature and socially acceptable practices have yet to emerge. Presence data provides information about the state (or status) of an entity. The IETF standards for presence allow for and encourage flexibility in the definition of entities which can include (but are not limited to) people, groups of people, phones, data terminals, rooms, documents, sensors, or anything for which a state or status can be reported. Likewise, state can take many types of value, such as: available, busy, in transit, or in a meeting.
When others bid for our time in a face-to-face situation, we expect that they will take our situation into account. For example, if I am talking to another person, I do not expect a third party to start conversing with me. Current presence and awareness technologies afford others with some social cues in non-face-to-face situations. For example, if others could see that I was already talking on the phone, in a meeting, driving, or sleeping, I could expect them not to attempt a real-time bid for voice communication at that moment. See Reference 8 for a case study that was performed to analyze how IBM managers deal with and manage interruptions and to examine the implications of these behaviors for the use of presence and awareness information.
People are sensitive about being ''tracked.'' As technology supplies more information about people's whereabouts and activities, it is important that users feel in control of that information. The IBM Grapevine project 9 explored the value of presence and awareness for making communications decisions, and the importance of respect for personal privacy.
Challenge 3: Enterprise employees need to keep track of communications in progress with others
The e-mail in-box is one of the simple, common tools that enterprise employees use to track work in progress. Unfortunately, the e-mail in-box in not integrated with instant message transcripts or with a user's multiple voice message queues. Even the socalled unified messaging solutions available today do not do much to integrate, organize, and track all of the text and voice communications users deal with daily, much less relate them to the documents and processes that are referenced by those messages.
Because VoIP puts voice communication, text communication and documents on the same networks, servers, and end devices, a truly unified portal could be designed for inbound communications, presenting them in the context of the tasks that relate to those messages. In addition, improvements in voice processing technologies (for example, speech recognition and speaker identification) would provide opportunities for personalized management of communication events and switching between text and voice modes.
Challenge 4: Enterprise employees need to communicate with people without knowing the best way to do this effectively for each person As examples of this challenge, employees may not know when to interrupt, what medium or device to use, the relative importance of the communication, and how to best respect personal preferences, privacy, and cultural protocols.
The magnitude of this challenge is hard to describe, but it is clearly a problem that is getting worse as the need to communicate more broadly and in a more timely and efficient manner grows. Factors such as outsourcing of work, using offshore labor, and projects that span more than one enterprise all require employees to communicate with people who are unfamiliar to them. As the demographics of our business contacts become more diverse, so do the challenges for effective communication. In many cases, one has to locate the appropriate contact person, and this requires added communications within our business and social networks.
In bidding for someone's time, one may be the initiator of the bid and have the challenge of selecting a time and a method to present the bid. The initiator needs to consider the urgency of the request and how to convey that sense of urgency; the medium (e.g., voice, chat, e-mail, Short Message Service [SMS], or pager); how to make sure the recipient understands the bid (e.g., how much context to include with the bid); and how to present the bid in a way that the recipient will find appropriate. This is clearly a significant problem, and one that must be solved in many cases without complete information. Yet this problem is one that people solve every day and adapt to the information and technology at hand. One interesting example of this, which involves voice communication beyond simple telephone calls, is the de facto bidding procedure adopted by users of Sprint Nextel** push-to-talk phones. The push-to-talk function of Nextel phones enables a user's voice to be heard on the speaker of another Nextel user's phone at the discretion of the person initiating the message. It is uncommon, however, for Nextel users simply to begin talking on the speaker of another user's phone without permission. Instead, users often use a protocol to bid for another user's attention by selecting the target person and then pushing and immediately releasing the push-to-talk button without saying anything.
This causes the target user's phone to chirp and displays the identity of the person initiating the bid. The recipient can then choose whether to accept the bid and start talking to the bid's initiator. Challenge 5: As more business dealings are done remotely, enterprise employees must find ways to achieve goals that were traditionally achieved with face-to-face meetings Face-to-face interaction has been and is likely to continue to be a superior way to create and develop business and personal relationships. Remote meetings will nevertheless grow in number, and business success will go to those who can adapt. In the following, we offer some observations on this phenomenon. IMPACT ON IT ORGANIZATIONS Throughout this paper, we have discussed the challenges and opportunities presented to individuals within enterprises and to enterprises themselves in the context of the transformation of business and the workplace. We feel that the transformation of technology and the new architectures this transformation yields will become the enablers for this change. However, several issues will need to be addressed by IT organizations to best leverage these technology transformations. There are no industrywide solutions for these issues, as a great deal depends on the individual enterprise and the opportunities it pursues. In the following, we identify and clarify some of these issues.
When they are not colocated, users need better tools and technologies to share, discuss, and debate information in a secure fashion. Customers and partners must be fully enabled participants in collaborative sessions, with access to all meeting tools and appropriate access to databases.
Users' worlds are quite complex, and they need a communications service that is not difficult to learn and use. The user experience must be reliable, simple, and intuitive. It should not matter to our users whether they are using a cell network, public Wi-Fi network, or enterprise wireless network, nor should users be penalized by the types of devices they use and their richness of function or access to data. User interfaces should always look and feel the same (on phones, PCs, and other devices). Users should be easily able to change the state of a session (e.g., to add people or to add tools) at any time during the session. There may be a great deal of behind-the-scenes automation (such as user-interface normalization, network optimization and neutrality, bid/response mechanisms, and state-change mechanisms) that is required to accomplish this, in order to shield the user from complexities.
Consumer-style services must be brought into the enterprise. Employees are also consumers of communications services in their off-hours. More than ever, they are exposed to highly functional and inexpensive services on publicly available infrastructure. Often, employees (especially younger employees) expect parity between consumer and enterprise services.
As presence systems increase the probability of first-attempt connections, we would expect the number of voice mail messages to decline. Similarly, when voice mail can be routed to e-mail, the number of places one needs to check for messages goes down as well. Instead of accessing voice mail after being inaccessible only to hear ''you have 115 new messages, all of them marked urgent,'' we will have fewer messages and be able to manage them more easily.
What is the role of voice mail in the future? Similarly, when people are working remotely and are increasingly mobile, is the plethora of PBX and IP-PBX features still needed? How many users know how to transfer calls or set up a three-way conversation using a traditional PBX system? Speech-recognition engines might allow an inbound caller to speak a message that is then translated into text for instant delivery to an instant messaging or SMS service. Communications applications might allow the user to respond to these instant messages or SMS messages by selecting a preestablished response message such as ''I will call you back in 30 minutes'' or ''the system will check your calendar and schedule a call at your earliest availability.'' In all of these cases, users are served in a more real-time fashion and the need for leaving a message in a voice mailbox (for action at a later time) is diminished. Many enterprises have relied on suppliers to provide well-managed, integrated services. This model will continue to be chosen by many enterprises in the future. However, this leaves the enterprise at the mercy of the supplier in determining features and functionality and which downstream systems are supported (i.e., integrated). The evolution of these services is subject to risks associated with the suppliers' analysis of market demands for change and the suppliers' development cycle and financial picture. We believe that many enterprises will be reluctant to take this risk, as it impacts their ability to transform their operations. Some industry segments are progressing quite well, for example, with the implementation of Internet multimedia subsystems (IMS) that, if implemented properly, present selected supplier capability to the customer, often in service-oriented architecture (SOA) formats.
Infrastructures that are capable of rapid change must be built. Each enterprise must determine how to do this, but generally, the answer lies in a new style of architecture for voice (one which is currently being adopted by the enterprise for its other applications)-namely SOA. Figure 1 shows a high-level logical view of such an architecture for voice. As the figure shows, voice is no longer an isolated tower or silo. Voice services are presented, through Web services, to any application or business process that needs them. This is not limited to the traditional collaborationstyle services. Certain business processes that require human intervention can be included, such as a sales process that might require management approval of a bid, a procurement process that might require price negotiation, or a human-resource process that requires employee or manager review of annual performance.
We no longer look solely to typical vendors for transport and equipment. In an enhanced relationship, an enterprise can also expect them to provide Web services that we would then present to our users in a manner that is consistent with internal presentation standards. Services such as GPS and road traffic alerts are extremely important in a mobile environment.
Component design and reuse of components is significant in this context and can reduce development time and the speed at which new features and functions are offered. Voice will interact with a broad selection of corporate authentication and authorization systems, billing systems, directories, presence systems, databases, and collaboration applications. We will no longer be able to rely simply on a single supplier to provide everything, because our applications will exercise real-time control over sessions and decisions will be made based on calendars, user locations, user preferences, and privacy instructions. Enterprises will need to act increasingly as integrators, and must demand that suppliers comply with key standards (such as SIP) and practices (such as SOA).
CONCLUSION
In this paper, we have identified some of the new challenges faced by enterprise employees. We have noted that using voice technologies simply to make and receive calls is shortsighted. The new voice technologies should be used to help people with the new challenges they face, and can expand the ways people can talk to one another. These technologies can enable new and enhanced ways of integrating voice services with text-based communication services, presence and awareness services, social and business networking facilities, and evolving Internet technologies. We examined the new business environment that needs better communication services, and the challenges enterprises will have in delivering these services.
Will all of these factors change the way that people talk to one another? The degree to which personal use of telephone calls to business colleagues has changed over the past 10 years, as e-mail and instant messaging have taken hold, suggests that change is likely. In this paper we have advocated the position that a great deal of change is imminent. The emerging voice technologies are positioned to change not only the way that people talk to one another but also the way people work with each other. 
